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EVALUATION

This report, Vol I, contains the generic functional requirements
for a programming support library (PSL). The requirements are
presented at two levels of detail. Chapter Iwo contains a brief
summary of the requirements separated into Basic and Full PSL
requirements. Chapter Three contains the full wording of the
requirements organized into nine categories. The specification
for each individual requirement is followed by a brief
description of its purpose.

This volume will serve as a complete functional specification

for a full or Basic program support library in a software
development contract. It's content will also be used to

provide a completely generic functional description of the
requirements for a program support library in an appendix of

the Rome Air Development Center Software Development Specification.

MICRAEﬁ/iANDES

Project Engineer
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1. INTRODUCTION

This Report on the requirements for a Programming Sup-
port Library is organized into two volumes.

Volume I contains the Functional Requirements and Vol-
ume [I contains the Guidelines for their Implementation, in-
cluding many examples generated on a variety of computer sys-
tems.

In this Volume I, the Functional Requirements are pre-
sented at two different levels of detail: Chapter 2 contains
a brief summary of the requirements, separated into the re-
quirements for a Basic PSL (Chapter 2.1) and a Full PSL
(Chapter 2.2).

Chapter 3 contains the full wording of the functional
requirements organized into 9 different categories. The
specification for each individual requirement is followed
by a brief description of the purpose of the particular
paragraph and its classification (Basic or Full).

Volume [ of this Final Report may therefore be used as
the specification for the implementation of a Basic or Full
Programming Support Library (PSL) under a Government software
development contract.

Volume [I of this Final Report follows the organizational
structure of Volume I and provides implementation guidelines
for each paragraph, with examples drawn from several different
types of computer systems ranging from minicomputers to large
in-house mainframes and time-share systems. The examples serve
as further illustrations of the intent of each PSL requirement
and can therefore be used by a DP manager to rapidly assess
whether his present installation already complies with a
specific PSL requirement. I[f not, the guidelines and examples
will allow him to implement a requirement in a cost effective
manner.

A1l references to the "Structured Programmed Series" per-
tain to RADC-TR-74-300 which consists of 15 volumes. It is
available from the NTIS under catalog number AD/A-003 339.
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SUMMARY OF FUNCTIONAL REQUIREMENTS

Basic PSL
Basic PSL shall include the following:

Overview. A data repository shall be maintained

in two forms: Data is stored in an Internal
Library which is computer-resident in machine
readable form. The identical data is also stored
in an External Library which is in hard copy form,
in organized project notebooks or post binders.
Procedures shall be established for this repository
to define:

1. The delegation of clerical and record keeping
operations associated with the programming pro-
cess and the maintenance of both the Internal
and External Libraries.

2. The delegation of all machine operations with re-
gard to such areas as project initiation/termina-
tion, program-test philosophy. output media/fre-
quency, etc.

3. The requirements for the recording, cataloging,
and filing of all code generated in the project,
both intermediate and final; far the retention
of superceded, corrected code for stated reten-
tion periods.

Source Data Maintenance. The PSL shall be structur-
ally organized to provide the following capabilities:

1. Data File Storage - The capability to store with-
in the Internal Library files of source and object
code, control language, code enabling the loading
and execution of several files stored, storage of
files in a compressed form from which they can be
restored, etc.

rJ

Data Access - Direct access of a single unit of
stored data in a timely fashion.

ra




3. Library Backup - A capability to recover from
inadvertent loss or destruction of data. This
involves backup storage on a storage unit inde-
pendent of the Internal Library (e.g., magnetic
tape, disk pack, punched cards{ and also the re-
generation of the library data files from this
backup storage. This backup capability shall
selectively regenerate and restore data so that
it is possible to recover portions of the total
PSL data base without the need to perform full
storage dump and restore operations.

4. Data Maintenance - The capability to add, delete,
or replace one or more units of data in an Internal
Library file; to copy one or more segments of data
from one library file to another.

¢. Qutput Processing. This involves the output of data
stored in the file(s) and the output of related con-
trol data for use by both programming and management
personnel. As a minimum, data output shall include:

1. Project Status Listings - Status information with
regard to a section within a project to include
such items as segment name, date/time information
retrieved, storage space allocated and used, seg-
ment language, creation/last-update date, number
of lines per segment.

2. Source Listings - Printed output of any segment
which is in card-image format such as Source, PDL,
Link, Job, Test and Text. The output contains
such items as print date/time, language, segment
type, line numbering and nesting-indentation, seg-
ment update #®nformation.

d. Programming Language Support. This capability in-

cludes the validation and compilation of program

source code stored in the PSL. The PSL shall inter-
face with or invoke precompilers and compilers (JOVIAL,
FORTRAN, and COBOL) for the purposes of syntax checking
of both structured and unstructured source code, com-
piling the source code, and storing the resultant ob-
ject module within the library. Further, to provide




load module generation to execute the necessary com-
puter programs (i.e., to convert object modules into
executable programs, to store the resulting machine
code in the library, to load the program for subsequent
axecution).

Library System Maintenance. To provide procedures to
generate and maintain the PSL system. This shall in-
clude PSL installation; initralization of PSL projects;
creation of any of the eight standard PSL sections (data
files); termination (deletion) of a section, library, or
project; backup/restore either on a project, library, or
section level.

Privacy/Access Constraints. The PSL shall provide for
the integrity of the data stored within the PSL. This
includes maintaining the separation of different ver-
sions of projects/programs under development, control
over inadvertent destruction of data, and protection of
data from unauthorized access.

Management Data Collection and Reporting. No Basic
Requirements.

Documentation Support. Basic requirements are met by
Basic Source Data Maintenance.

On-Line Terminal Implementation Requirements. Use of
on-line terminals requires: Support of terminals (both
CRT and typewriter) connected to the computer directly

or via communications links, a Remote Job Entry facility,
inter-terminal communications, minimal data loss in sys-
tem failure, and a facility to easily scan data files at
the terminal.




2.2 Full PSL

A full PSL with management data collection and reporting shall
include all the functions defined for the Basic PSL above and
the additional capability of providing full privacy/access con-
straints, documentation support and management data collection/
reporting as specified herein:

a. Source Data Maintenance 1

1. Data File Maintenance - A Full PSL will allow ‘
record modification without retyping the entire |
record (specific character selection/replacement) {
temporary changes in a file, automatic generation
of program stubts, and a facility to nondestructively
merge two or more PSL files from two or more PSL
Libraries.

b. Output Processing. A Full PSL will support:

1. Magnetic Tape Qutput - copying one or more records,
or, one or more files to magnetic tape.

2. Punched Card Qutput - punching cards from one or
more records, or, one or more files.

.

3. Management Contral listings - covered in paragraph ;
on Management Data Collection and Reporting.

4. List by Programmer - generate a list of all files
and/or listings thereof, that are identified with
a specific programmer.

: 5. Automatic Indentation of Source Code.

Data Scanning - searching for a particular character
string in every line of every file in a PSL.

7. Directory Availability - listing of pertinent informa-
tion about a particular directory.

c. Programming Language Support

1. Top Down Structured Programming (TDSP) Support -
flagging source code constructions that do not
conform to TDSP philosophy; such as, explicit 4
branches, large program blocks, and source lines
with more than one statement.

d. Library Maintenance Support - this includes:

1. Library Installation Support - definition of hard-
ware configuration at installation time, and sys-
tem generation facilities allowing user to generate
& FSk.




e. Privacy/Access Constraints. The PSL shall provide
control over the integrity and security of the data
stored within the PSL; namely control over different
versions of projects/programs under development,
control over the inadvertent destruction of data,
and control with regard to the protection of data
from unauthorized access. The design requirements
listed herein are not intended to support the pro-
tection of military classified data. Protection of
classified data is left primarily to physical security
measures (i.e., control of computer log-on, installa-
tion of computer terminals within secure areas). (See
Sec. 5.5 and 5.7.5 of the Specification for military
classification provisions.)

1. Dlata Integrity - Procedures shall be established
for maintaining control over multiple versions of
a program or program system and also control over
various change levels of program source segments
within a specific version. A version is defined as
a complete program or program system as it exists
at a specific point in time, usually related to a
specific milestone in the development cycle. The
objective of version and level control is to allow
a development and/or maintenance group to manipu- 3
late multiple versions of the same program system’ v
(e.g., operational version, development version, +3
maintenance version) stored in separate libraries A
without unnecessary duplication of source or object :
code. With version control, it is possible to
merge data from several libraries for the purpose 3
of performing tests. gk

2. Data Protection - The PSL shall contain facilities
for the protection of data stored in a project from
unauthorized access and update. Procedures shall be
established to 1imit data destruction (and likewise
data recovery) to authorized personnel only. At a
minimum, these procedures shall establish controls
at the project, library, and data file positions as
defined for the designated PSL installation.

§ R A DGt




b. Management Data Collection and Reporting (MDCR).
This capability involves the collection and storage
of data related to program development and maintenance
and subsequently, the generation of management reports
containing the data and/or summaries of data. The
minfmum requirements for the MDCR are as follows:

1. Collecting - An automatic function of the PSL
that must include: Counting input source code
lines, gathering and storing pertinent information
about files, gathering and storing pertinent informa-
tion about PSL functions, and allowing addition of
user routines.

e

Updating - A PSL function allowing modification of
the data base in which collection data was stored.
This function must: Allow allocation of data
areas, adding data, deleting data, replacinag data,
and termination of data areas.

re

3. Accumulating - A PSL facility to extract, summari:ze,
or process management data stored in the PSL. This
facility must: Summarize data at various hierarchi-
cal levels, process data for maxima, minima, and
averages, retain data produced.

4. Archiving - Historical {nformatfon storing facility
that must provide: Storage (on secondary stbrage
devices) all data accumulated at the svstem level,
and backup of management data.

5. Reporting - A report generation facility to output
fnformation in a convenient and meaninaful wayv.
Besides producing the various reports needed,
this facility must: Produce reports on an
exception basis, produce cyvclic versions of re-
ports, and allow adding of user routines.

d. Documentation Support. The basic requirements include
the storage, update and output of PSL data as specified
for the MDCR. Other desirable, but not required, capa-
bilities are as follows:

1. Print in a user specified sequence one or more seq-
: ments of program stored in the PSL. There also
must be a capability to merqge seaments of pro-
gram design language, program source code and textual
data into one output listing.

TN




2. Format an output 1isting in accordance with
the following user supplied information:
Header to be printed at top of page; spacing
between segments of data: spacing between
lines of output; and number of lines to print
on a page.

3. Automatic page numbering beginning with a user-
supplied page number for Page #1.

4. Print a title page containing: Document title.
Document date: Author's name; Organization and
address.

5. Generate a magnetic tape in print image form.
This allows the distribution of documentation
in machine readable form for easy storage and
reproduction.

On-Line Terminal Implementation Requirements. Full
PSL terminal support must include: Reporting
terminal usage statistics, promoting security
through access limitation, and a HELP facility.

General Requirements. A Full PSL must give the
user conveniences such as allowing more than one
file to be specified in all jobs requiring access
to data files, and a subroutine library to perform
routine PSL functions.




3.0 DETAILED FUNCTIONAL REQUIREMENTS

The description of the PSL functional requirements is
divided into nine functional areas listed below. The
order of the listing has no particular significance
except that the basic requirements are identified
only for (a) through (e).

(a) Source Data Maintenance

(b) OQutput Processing

(c) Programming Language Support

(d) Library System Maintenance

(e) Data Security "

(f) Management Data Collection and Reporting

(g) Documentation Support

(h) On-Line Terminal Implementation Requirements
(i) General Requirements.

The functional requirements within each of the nine
areas are described as either basic or full. The
purpose of this subdivision is to present the func-
tional requirements in a manner which addresses two
levels of potential users.

The following paragraphs contain descriptions of the
functional requirements.

The 9 functional areas listed above are presented in
sub-chapters 3.1 through 3.9 respectively. Within each
functional area, the Basic requirements are presented first
(in sub-chapters 3.1.1 and 3.2.1, etc. ). followed by the Full
Requirements (sub-chapters 3.1. Z. 3.8.2, #%c.}. R user who
is anly interested in the Basic “Requirements may therefore
ignore the Full Requirements (sub-chapters 3.X.2, etc.),
whereas a user who is required to implement a Full PSL must
comply with the entire text of Chapter 3.

Volume II of this Report contains guidelines and examples
for the implementation of all these requirements, organized
according to the same numbering system as this Chapter 3 of
Volume I. As an example, guidelines for the implementation
of requirement 3.1.1.a.3 in this Volume [, will be found in
Chapter 3.1.1.a.3 in Volume [I, etc.

BEpR—"



3.1 Source Data Maintenance

This functional area addresses the physical storage and
maintenance of programming related data. The basic re-
quirements define the minimum capabilities needed to store,
access, maintain and provide backup for the data. The full
requirements define additional capabilities which increase
storage efficiency and improve maintenance support.

3.1.1 Basic Source Data Maintenance Requirements
3.1.1.a Data File Storage

Physical storage must be provided for the following types of
data.

1. Program source code - Programmer coded input to a
program language compiler or assembler (e.g., COBOL
source statements).

2. Program object modules - Prooram code that results from
the execution of a compiler or assembler.

3. Program load modules - Program code in a form ready to be
loaded into a computer for execution.

NPy —

4. Job control data - Control statements used to control the
execution of computer jobs.

5. Test data - Data used for testing programs and/or program
systems during the development and maintenance of the pro-
gram/system and for performing system and acceptance testing.

6. Program Design Language (PDL) statements - English-like state-
ments that follow the basic rules of structured programming
and are used to define the program structure and logic.

7. Textual data - Standard text which is written primarily
by pragrammers for use as program documentation. (Although
the intent is to support program documentation, any textual
data supporting the programming process could be stored and
maintained in the PSL.) ~

10




8. Other data - Any form of data that can be entered via punched
cards, magnetic tape, or on-line terminals and stored in a
computer. What data is to be stored is determined by the
user aof the system.

9. Provision must be made for storing data (except for object
and load modules) in a compressed form to minimize storage
space. This requirement involves:

9.1 The compression of data being stored to eliminate
leading and trailing blank characters in each record,
as well as intervening blanks when more than three
appear contiguously. This will result in storage of
significant characters aonly..

9.2 Restoration of data from its compressed library
storage form to its original uncompressed form.

3.1.1.b Data Access %

Data access - Direct access of a single record of stored
data must be provided via an on-line storage device when
access to that data is deemed necessary to the user. Such
access is necessary during execution of standard PSL jobs
(e.g., data file updating or other maintenance operations).

3.1.1.¢c Library Backup Capability

Library backup capability - A capability must be provided
to recover from inadvertent loss or destruction of data. This
involves the following two functions.

1. Backup storage on a storage unit independent of the master
file (e.g., magnetic tape, disk pack, punched cards).

2. Regeneration of the library data files from backup storage.

The backup facility must provide the capability to

selectively generate and restore backup data so that

it is possible to recover portions of the total PSL

data base without the need to perform full storage i
dump and restore operations. |

3.1.1.d Data maintenance

Data maintenance - The PSL must provide facilities for
generation and updating of library data files. Updating
shall be defined to include addition to, deletion from,
replacement within the copying of a file or parts there-
of, as well as organization of file references to re-
flect such changes. Specifically, the minimum capability
required includes the following functions:

11
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3.1.1.4.1

Add one or more characters to a file without re-entering
the entire record which is to contain the new characters.

3.1.1.4.2

Delete one or more characters from a file without re-
entering the entire record containing those characters.

3:.1.1.4.3

Replace one or more characters from a file without
re-entering the entire record containing those
characters.

3.1.1.d.4

Make the following changes to one or more records of
source data:

(a) Add one or more records of data.

(b) Delete one or more records of data.

(c) Replace one or more recordg of data.
3iY.1.8.5

Organize data for easy reference by providing:

(a) Automatic generation of record sequence numbers
within files for data added to the library.

(b) Regeneration of record sequence numbers as a
result of changes to data.

(c) The capability to add records to an existing file
without regeneration of record sequence numbers.

3.1.1.4.6

Copy one or more records from one library data file to
another library data file:

(a) Within a single library.
(b) Between libraries.
3.1.2 Full Source Data Maintenance Requirements
Full Source Data Maintenance requirements include all

of the Basic Source Data Maintenance requirements and
the following additional requirements.

12
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3.1.8.%

Full Data File Storage

Full Data File Storage - Provision must be made for storing
data (except for object and load modules) in a compressed
form to minimize storage space. This requirement involves:

1.

3.1.2.b

Full

The compression of data being stored to eliminate lead-
ing and trailing blank characters in each record, as
well as intervening blanks when more than three appear
contiguously. This will result in storage of signifi-
cant characters only.

Restoration of data from its compressed library stor- )
age form to its original uncompressed form.

Full Data Maintenance

Data Maintenance - A PSL must provide for the genera-

tion and updating of library files. In addition to the
basic requirements there must also be the following cap-
abilities:

(1)

(4)

Make the following changes to a file of source data
as well as to a data file:

(a) Modify a record of data (i.e., change one or
more characters in a record without requiring
the user to input the entire line).

(b) Scan for and replace a specific string of data
in a single record or in every record in a data
file in which that string appears.

(c) Insert a string of data into specific positions
of every record of a data file.

Make temporary changes to a data file (i.e., change
a data file for the duration of a single job without
making permanent changes to the stored data file).

Automatically generate program stubs for subroutines
and coroutines which are referenced in the source code
currently in development but which themselves have not
vet been coded. A orogram stub is defined as an in-
complete routine which minimally includes entry and
exit points and statements causing printout of the
name of the routine entered.

Merge two or more PSL data files from two or more
different PSL libraries into a single file without
destroying the integrity of the source files.

13




3.2 Qutput Processing

3.2.1 Basic OQutput Processing Requirements

3.2.1.a Library Control Listings
Library control listings - A basic PSL implementation
must also include the means to generate printed reports

of a library's status. Such reports should contain the
following: :

1. Information related to the physical storage of files.
This will include file storage space allocated and used,
directory space allocated and used, type and serial num-
ber of storage device, data identification, and similar
information.

2. A directory listing (i.e., an alphabetical list of file
names) of the contents of a single library.

3.2.1.b Source Data Listings
Source data listings - The computer installation must be
able to provide printed listings of the data stored in a
PSL. Such printout shall include:
1. Listings of selected data records.
2. Listings of all data in a single library data file.
3.2.1.c Control Data
Control data - All printed listings oproduced by the
library must contain the internal library and file names

and the date and time produced for use in maintaining
the external libraries.

14



3.2.2 Full Qutput Processing Requirements

Full Requirements - Full OQutput requirements include
all of the Basic Output requirements and the following
additional requirements.

3.2.2.a Full Magnetic Tape

Qutput g

Full Magnetic Tape Qutput - The Full implementation of
PSL output processing must include the capability to copy
data onto magnetic tape for permanent storage or for
distribution to other computer facilities. The user

must be able to determine which data is to be copied,

i.e., access said data, in at least one of the following

two ways:

1. Copy one or more specific data records onto magnetic

tape.

2. Copy one or more specific data files onto magnetic

tape.

3.2.2.b Full Punched Card Output

Punched card output - The Full implementation of PSL out-
put processing must include the capability to output data

on punched cards. The
for output in terms of
he must be able to use
methods:

1. Punch the contents
2. Punch the contents

3.2.2.¢ Full Management Control Listings

Full Management Control Listings - Additional printed out-
put requirements are defined in the Management Data Collec-
tion and Reporting requirements.

3.2.2.d Full File Directory and Listings by Programmer

Full File directory and listings by programmer - A full PSL
implementation must include the capability to generate
a list of all files and/or listings thereof, that are
identified as having been generated by a specific pro-

grammer.

3.2.2.e Full Automatic Indentation of Source Code Listings

Full Automatic indentation of source code listings - The Full
implementation of a PSL must include the capability to
automatically indent source code listings generated from

PSL source data files.

ANS COBOL, and TACPOL is in accordance with the structured
programming standards defined in Volume I of the Structured
Programming Series, "Programming Language Standards".

user must be able to select data
either records or files, i.e.,
at least one of the following

of one or more data records.
of one or mere data files.

Indentation for JOVIAL, ANS FORTRAN,

15
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3J.2.2.f Full Data Scanning Capability
Full Data Scanning Capability - A Full implementation of a
PSL must include the capability to scan for a specific string
of data in every record of every file in a PSL and to list
the names of the files in which it appears. This capability
allows a user to determine where a specific string of data
is used and if it can be replaced in every file in which it
is used.
3.2.2.9 Full Directory Availability Printout
Full Directory Availability Printout - A Full implementation
of a PSL must include the capability to generate a printed
report of
a) the initial space allocation made for a directory on a
directory oriented device,
b) the date of such allocation,
c) the number of directory records currently utilized and/
or the present space utilization within the directory,
d) the date and time of the report,
e) the date of the last directory compressions.

16
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3.3 Programming Language Support

This functional area involves the validation and com-
pilation of program source code stored in the PSL.

The basic requirements involve the compilation of
source code. The full requirements involve the valida-
tion of source code based on structured programming
standards.

3.3.1 Basic Programming Language Support Requirements
3.3.1.a Compiler Interface

Compiler Interface - The Basic implementation of a PSL
must include a method for invoking precompilers, if avail-
able, and compilers in order to process source statements
stored in the library. Such source statement processing
must include:

1. Syntax checking of source code (i.e., precompiler
and compiler checking of source code for proper
use of the language syntax and for identification
of all errors).

2. Compilation of source code and storage of the re-
sulting object mddule in the “library.

3.3.1.b Load Module Generation

Load Module Generation - The Basic implementation of a

PSL must provide the interface required to execute those
programs necessary for the conversion of object modules
into executable code. The PSL must also provide a means of
storing the resulting machine code in the library or of
loading the program(s) into storage for subsequent exe-
cution.

17
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3.3.2 Full Programming Language Support Requirements

Full Programming Language Support requirements include
all of the Basic Programming Language Support require-
ments and the following additional requirements.

3.3.2.a Full Top Down Structured Programming Support

Full Top Down Structured Programming Support - The PSL must
include facilities which provide a capability to perform,
at user option, automatic exception checking of certain

top down structured programming standards which are more
efficiently checked during library update than during
compilation. Such exception checking must include but

is not limited to:

1. Flagging (i.e., identifying on a listing) of all ex-
plicit branches such as GO TO statements.

2. Flagging program language source code files or programs
blocks that exceed a maximum size to be defined by the
user.

3. Flagging any lines of source code that contain more
than one source statement (a line of code is defined
as one source file record). This requirement is based
on coding standard 4 presented in Section 3.2 of Vol.
I of the Structured Programming Series which states
that "only one statement per line of code is permitted".
The reaspons for this restriction are increased program
readability and suitability for pre-compiler input.

18
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3.4 Library System Maintenance

This functional area involves the generation and main-
tenance of the library system and related data storage
and indices. The basic requirements include a facility
to install, maintain and terminate the PSL. The full
requirements expand this facility to provide a system
generation capability.

3.4.1 Basic Library System Maintenance Requirements

3.4.1.a Library Installation Support
Library Installation Support - A procedure and the re-
lated system support facilities must be provided to in-
stall the PSL at a user location.

3.4.1.b Library Maintenance Support

Library maintenance support - The following support of data
storage maintenarice must be provided.

1. Allocation of new library data storage and directory
space.

2. Reallocation of existing data storage and directory
space.

3. Compression of data in existing files to eliminate de-
leted or superceded data and recover unused space.

3.4.1.¢ Library Termination Support
Library termination support - The system facilities re-
quired to terminate the use of a PSL must be provided.
Such termination is defined to include the deletion of
all library data storage and related indices.

3.4.2 Full Library System Maintenance Requirements
Full Library System Maintenance requirements include all
of the Basic Library System Maintenance requirements and
the following additional requirements.

3.4.2.a Full Library Installation Support

Full Library Installation Support - The PSL installation
procedures and related system support facilities must pro-
vide for the following two installation requirements.




|

Definition of the hardware configuration at installa-
tion time to meet the user's requirements (e.g., no
specific hardware configuration beyond general minimum
requirements).

A system generation facility that allows the user to
generate a PSL that contains only the major functional
capabilities (e.g., management data collection and re-
porting, etc.) required at that installation. This
capability provides the flexibility to generate a PSL
to meet requirements that fall in between the Basic and
Full requirements as defined in this repart.

20
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3.5 Data Security

This functional area involves control over the integrity
and security of the data stored in the library. The PSL
must provide control over different versions of programs/
systems under development, control over the inadvertent
destruction of data, and the protection of data from un-
authorized access. The requirements in the area of data
protection provide data privacy and support the protection
of classified data. However, these are minimum capabilities
and are not intended to provide a completely secure system,
Protection of classified data is left primarily to physical
security measures.

;
E
:

3.5.1 Basic Data Security Requirements

The ability to recover from inadvertent loss or destruc-
tion of data through the use of a backup capability is
covered in Vol. II, Paragraph 3.1.1.c.

[n addition to such backup capability, the PSL must

also provide, as a Basic requirement, protection against
the inadvertent destruction of data as a result of an up-
dating operation. The PSL must prevent the addition or
copying of files onto a PSL library 1f units with the same
names already exist within that library.

3.5.2 Full Data Security Requirements

In addition to the Basic Data Security requirements

a PSL must support the following requirements in order

to provide control over the integrity and security of the
data stored in the library. y

3.5.2.a Full Data Integrity

A method for maintaining control over multiple versions of

a program or program system as well as a method for maintain-
ing contiol over various change levels of source files within

a specific version of a program system must be provided. The
objective of such control is to allow a development and/or
maintenance group to manipulate multiple versions of the same
program system {(which would be stored in separate subdivisions)
while still ensuring that source code is nc*t duplicated unneces-
sarily. Such control also allows data to b2 merged from
several subdivisions in order to obtain the desired com-
bination for the purpose of performing tests (see also
Paragraph 3.9.2.a).




[t is to be noted that a version is defined as a com-
plete program or program system as it exists at a spe-
cific point in time, usually related to a certain phase
of development. Any given program system might have an
operational version, a development version and a main-
tenance version, among others. A change level within a
version refers to the number of major changes that have
been made to the individual source files within the ver-
sion.

3.5.2.b Full Data Protection

Full Data Protection - A Full implementation of a PSL must
include the protection of data from unauthorized access
and unauthorized update. The data protection require-
ments are:

1. The PSL must provide a means to restrict access to
the subdivisions within a project and the data types
within a subdivision.

2. The PSL must provide a means to filter access to
files of a given data type stored within a sub-
division. Specifically, it must be possible to:

(a) Restrict access to data files for either output
or update to only authorized individuals.

(b) Allow free access to data files for output but
restrict update to only authorized individuals.

(¢) Allow free access to data files for either out-
put or update.

3. The PSL must provide a means of printing classified
titles (i.e., Confidential, Secret, etc.) on any
printed reports produced by the system.




3.6 Management Data Collection and Reporting

This function involves the collection and storage of data
related to program development and maintenance and the
generation of management reports containing the data and/

or summaries of the data. For further details on data

items collected, report classes, etc., see the Management
Data Collection and Reporting report (Structured Programming
Series, Volume IX).

3.6.1 Basic Management Data Collection and Reporting Requirements

The collection and reporting of management data is
not a Basic requirement of a PSL.

3.6.2 Full Management Data Collection and Reporting Requirements

The functional requirements are subdivided into full col-
lecting, full updating, full accumulating, full archivin
and full reporting requirements. A1l management data col-
lected by the PSL will enter the PSL through either the
collecting or updating facilities.

3.6.2.a Full Collecting

Full Collecting - The data collection facility is an auto-
matic function of the PSL. This facility provides

(a) for the gathering of Actual data, i.e., data
describing the results of programming actions
within the scope of a project. Such data is
gathered when programming related data as de-
fined in Vol. II, para. 3.1.1.a is entered into
the PSL.

(b) for the storage of Actual data in a Management
Statistical Data Storage area.

This facility must have the following capabilities:

1. Counting input source code lines, i.e., records, and
storing or modifying already existing Actual data
stored in the PSL. Such data may include version/
modification level, net lines of source code per file
and total lines of source code input per file.

2. Gathering and storing in a Management Statistical Data
Base all pertinent source file data (e.g., start date
and end date) which is available to the PSL.




3. Counting and storing Actual data concerning certain
PSL functions. Typical data would be the number of
compilations, number of assemblies, number of lines
of code from another source, etc.

4. Allowing the user to add routines to the PSL which
may be used for gathering of Actual data needed
to satisfy unique user requirements.

3.6.2.b Full Updating

Full Updating - Provide a data update facility to add,
delete, or replace Plan or Actual data stored in a Manage-
ment Statistical Data Base. This facility must provide
the following capabilities.

1. Allocating Management Statistical Data Storage area(s)
on direct access devices and initializing the PSL for
the data collection and reporting functions for a new
structured programming project. These storage area(s)
are reserved for data at both the hierarchical level
(file, program, subsystem and system) and computer job
level.

2. Editing Management Statistical Data and notifying the
user of format or data errors.

3. Adding Management Statistical data, supplied by the user,
to a Management Statistical Data Base in the PSL. This
data will include such items as source file name, user
identification, programming language, specification
omission errors, implementation misinterpretation er-
rors, and man-months or hours of programming time.

4. Deleting Management Statistical Data from a Management
Statistical Data Base. Such deletion will be based on
user-supplied information.

5. Replacing Management Statistical Data existing in a
Management Statistical Data Base. Such replacement will
be based on user-supplied information such as deliverable
and indicator, number of lines of source code from another
source, and man-months or hours of programmer time.

6. Storing user-supplied data relating to computer job turn-
around time. This data will be used to compute the aver-
age, maximum and minimum computer turnaround time for a
job.
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3.6.2.¢

Terminating the collection of data for specific data

types (e.g., Computer Utilization). For clarification

of data types see Section 3.5.1 of Volume IX of the Struc-
tured Programming Series.

Terminating the data collection and archival furctions
performed by the PSL for a programming project.

Full Accumulating

Accumulating - Provide a data accumulation facility to
extract and summarize or process Management Statistical
Data stored in the PSL. This facility must provide the
following capabilities:

1.

3.6.2.4

Summarizing Management Statistical Data for the hierar-
chical levels of program, subsystem and system, and for
all related source files existing in the PSL. The sum-
marized data will include items such as total program
source lines and total program files.

Processing Management Statistical Data which exists in
the PSL. Such processing consists.of determination of
maxima, minima, and averages for certain items and may
include the calculation of average source unit size,
average number of source lines input per file, and
maximum number of updates allowed for a file.

Retaining the summarized and processed data for the bur—
poses of reporting and archiving.

Full Archiving

Full Archiving - Provide an historical information
storing facility to record historical information on
structured programming projects. This facility must
provide the following capabilities:

1.

Storing on a secondary storage device all data items
which have been collected or accumulated at the system
level. This data should be retained for a user-deter-
mined duration in order to satisfy historical reporting
requirements.

Backing up of Management Statistical Data. Backup cap-
abilities were described in Vol. II, Subsection 3.1.1.
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J.6.2.e
Full Reporting - Provide a report generation facility to
output information in a convenient and meaningful manner.
This facility must provide the following capabilities:

1.

Full Reporting

Producing Program Module Statistics reports for the
various hierarchical levels including file, program,
subsystem and system. These reports will contain such
information as net lines of source code, total program
source files, total update runs performed in a program
and total lines of source code input for a program during
a given reporting cycle.

Producing detailed and summary Computer Utilization re-
ports. The detailed reports will contain information
such as the average computer turnaround time for each
programmer. The summary report will contain information
such as the average computer turnaround time for all pro-
grammers on a project.

Producing Program Maintenance Statistics reports for the
various hierarchical levels including file, program, sub-
system and system. These reports will contain informa-
tion such as specification omission errors, implementation
misinterpretation errors, and number of update runs.

Producing Program Structure reports in both detailed and
summary form. The detailed reports will 1ist the total
tree structure of the program starting at the file speci-
fied by the user and including all "included" and "called"
source files. The detailed reports will also contain a
cross reference listing of all included and called files.
The summary reports will contain a partial tree structure
showing only the top user-specified number of levels. They
will also contain a cross-reference listing.

Producing Historical reports from the archival projects

data. The content of these reports will be user-indicated,
and may include such data as project name, date range, and
range of project size expressed in number of program source \\T

files. The reports will also contain cost data and key
historical data items from the Program Module Statistics,
Computer Utilization, Program Maintenance, Statistics and
Program Structure reports for both active and inactive
software projects.
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Producing Combination reports for the various hierar-
chical levels including program subsystem and system.
These reports will combine cost data with information
from more than one report class (e.g., Program Module
Statistics and Program Maintenance Statistics).

Producing Cyclic versions of the reports described in
[tems 1 through 6 above. These reports will include
data such as total lines of source code for a program
for a given program cycle. They will also flag dis-
crepancies, e.g9., when travel costs expended to date
exceed the travel costs budgeted to date.

Allowing the user to add output routines to the PSL.
These routines will be used to output the actual data
collected by the user routines which were added in
order to satisfy unique user requirements.

Producing reports on an exception basis, without user
request, when significant variances exist between Actual
and Plan data.




3.7 Documentation Support

This functional area involves the storage, update and out-
put of program documentation. The requirements defined

in this subsection are based on the use of a program de-
sign language, structured code and text as the principal
sources of program documentation. Support of the genera-
tion, maintenance and output of graphics (e.g., block dia-
grams, HIPO charts, etc.) are not included in these require-
ments. The intent is to use the PSL storage and maintenance
capabilities along with some specialized output capabilities
to provide a basic documentation capability. It is not the
intent of these requirements to use the PSL as a sophisticated
document generation and publication system.

3.7.1 Basic Documentation Support Requirements
The storage and update of program design language, program
source code and textual data are described in Subsection 3.1
of this report. The requirements defined in Subsection 3.1
are sufficient to cover all of the requirements for storing
and updating program documentation. Additional documentation
support is not included in the PSL basic requirements.

3.7.2 Full Documentation Support Requirements

JeTd . &
Full Documentati'on Support implementation includes the
capability of printing in a user specified sequence one or
more PSL files. This output facility must be able to

merge Program Design Language files, source code files
and textual data files into a single output listing.

s Al
Full requirements include the capability to format an
output listing with the following user-specified informa-
tion.
1. Page beginning indicators.

2. Header information to be printed at the top of
each page.

3. Spacing between files being printed.
4. Spacing between lines of output.

5. Number of lines to print on a page.

28




[y B I -

Complete formatting facilities must include automatic
page numbering beginning with a user-supplied page number
or with page 1.

3T .2.8
Full Documentation Support requires the capability to
print a title page which containcs as a minimum the fol-
lowing user-specified information:

1. Document Title.

2. Document Date.

3. Name(s) of Author(s)

4. Organization and Address.
3.7.2.¢

Full Documentation Support includes the capability to
generate a magnetic tape in print image form. This
allows the distribution of documentation in machine
readable form, thus facilitating both storage and re-
production of documentation.
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3.8 On-Line Terminal Implementation Requirements

Up to this point the descriptions of the PSL functional
requirements have been independent of any implementation
considerations. A system to satisfy these requirements
could be implemented in either a batch or an on-line en-
vironment. However, the use of on-line terminals for the
dynamic execution of normal library functions (e.g., source
data maintenance, program compilation, etc.) introduces
some additional requirements which apply only to an on-
line implementation of a PSL. These requirements, which
cover general on-line terminal capabilities, are stated
in this subsection.

An on-line implementation of a PSL must provide the follow-
ing capabilities to support the functional requirements de-
fined in the other subsections of this report.

3.8.1 Basic On-Line Terminal Implementation Requirements
3.8.1.28
On-1ine implementation of a PSL must include support of
terminals which are connected to the computer either via

communication links or directly via cables and control
units (if required).

3.8.1.b
Interactive PSL capabilities must include support of

both display (Cathode Ray Tube) terminals and type-
writer terminals.

3.8.1.¢

A remote job entry capability must be provided so that
PSL jobs initiated at an on-line terminal may be run
in a batch environment.

3.8.1.d

On-line implementation of a PSL requires a terminal-to- \1
terminal communication capability to allow the transfer

of data between interactive ports within the same PSL

system.
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3.8.1.e

A facility to recover from system failure must be included
in the PSL so that data which has been entered from a
terminal prior to a hardware or software failure is not
lost (i.e., a user may reinitialize a terminal session at
the point of failure so that only the data displayed on
the terminal but not entered into the system is lost).

3.8:1.7

An on-line PSL implementation requires the capability to ﬂ
scan through data files displayed at the terminal. This
may be termed a paging capability for those terminals
which are page-oriented, such as CRTs, but even those
terminals which are not page-oriented should be able to
display the first, last, and specified intermediate lines
of a file. The total file scanning capability includes
(where applicable):

1. Displaying the next page of data. A page of data is
defined as the number of lines which may be displayed
on the CRT at a single time; this number is dependent
upon the specific make of CRT.

2. Displaying the previous page of data.

3. Displaying the first page of data retrieved.

4. Displaying the last page of data retrieved.

5. Rolling a display forward one or more lines.

6. Rolling a display backward one or more lines.

3.8.2 Full On-Line Terminal Implementation Requirements
3.8.2.a

Full interactive PSL implementations requires the capability

to collect and output statistics related to each on-line

terminal. Such statistics include time in use (real and
CPU), types and number of requests, etc.
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3.8.2.b

Full on-line implementation requires the capability to re-
strict the access to specific PSL data files to designated
on-line terminals. I.e., access to certain files is allowed
only from specific on-line terminals which may be located in
physically secure or restricted areas.

3.8.2.¢

Some form of user identification and authentication is re-
quired for access to a PSL from any on-line terminal.

3.8.2.4

Full on-line implementation requires the existence of
a user support facility which allows a PSL user to re-
ceive at his terminal a summary of PSL functions and
commands. The HELP file allows the on-line user to
learn proper utilization of the PSL.
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3.9 General Requirements

General support provided by a PSL includes several capa-
bilities which are not directly associated with one of
the other major functional areas.

3.9.1 Basic General Requirements

There are no general support requirements included in the
PSL basic requirements.,

3.9.2 Full General Requirements

A Full PSL must support the following general require-
ments.

3.9.2.a

A Full PSL implementation requires that the user be

able to specify more than one file in all jobs requiring
access to a data file. Said multiple files must be con-
catenated in user-specified order and treated as though they
were one contiguous file. This capability allows the user

to combine different versions of files (e.g., development

and operational) for the purpose of testing new capabilities,
error corrections, etc.

3.9.2.6 Full Subroutine Support for User Programs

Subroutine support for user programs - Full PSL implementa-
tion requires that programs and/or subroutines used to per-
form certain PSL functions be made available to the user.
Such programs include index searches, file listings, and
other basic tasks which may be needed for integration into
software written by .he user for his own special needs.
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MISSION
of
Rome Air Development Center

RADC plans and executes research, development, test and
selected acquisition programs in support of Command, Control
Communications and Intelligence (C3T) activities. Technical
and engineering support within areas of technical competence
48 provided to ESD Program Offices (P0s) and other ESD
elements. The prineipal technical mission areas are
communications, electromagnetic guidance and control, sur-
vecllance 04 ground and aerospace objects, intelligence data
collection and handling, information system technology,
Lonospheric propagation, sofid state sciemces, microwave
physics and electronic reliability, maintainability and
compatibility.
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